(19) 



J 



EuropSlsches Patentamt 
European Patent Office 
Office europ^n des brevets 




(12) 



(45) Date of publication and nnention 
ot the grant of the patent: 
22.09.1999 Bulletin 1999/38 

(21) Application number: 94101409.4 

(22) Dateof tiling: 31.01,1994 



■■ill 

(11) EP 0 643 519 B1 

EUROPEAN PATENT SPECIFICATION 

(51) fntCI©: H04M 3/30 



(54) Subscriber system testing method 

Verfahren zum Priifen eines Teilnehmersystems 
M^thode de test d'un syst^me d' abonnes 



m 
o> 

to 

CO 
CD 

o 

CL 
LU 



(84) Designated Contracting States: 
DE FR 

(30) Priority: 09.09.1993 JP 22435293 

(43) Date of publication of application: 
15.03.1995 Bulletin 1995/11 

(73) Proprietor: FUJITSU LIMITED 
Kawasakl-shi, Kanagawa 211 (JP) 

(72) Inventor: Nakagawa, Shuulchi, 
c/o Fujitsu Limited 
Kawaeakl-shi, Kanagawa 211 (JP) 

(74) Representative: Lehn, Werner, Dipl,-lng. et al 
IHoffmann Eitle, 

Patent- und Rechtsanwdlte, 
Arabellastrasse 4 
81925 Munchen (DE) 



(56) 



References cited: 
EP-A- 0 202 648 



US-A- 4 581 493 



PATENT ABSTRACTS OF JAPAN, unexamined 
applications, E field, vol. 14, no. 22, January 17, 

1990 THE PATENT OFFICE JAPANESE 
GOVERNIVIENT page 162 E 874; & JP-A-OI 264 
351 (HITACHI) 

PATENT ABSTRACTS OF JAPAN, unexamined 
applications, E field, vol. 15, no. 191, May 16, 

1991 THE PATENT OFFICE JAPANESE 
GOVERNMENT page 6 E 1068; & JP-A-03 49 343 
(NEC) 



Note: Within nine months from the publication ot the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 fMRIS (FR) 



1 



EP0 643 519 B1 



2 



Description 

[0001] The present invention relates to a lest method 
of a subscriber line transmission system, and particular- 
ly relates to a testing method so adapted as to be capa- s 
ble of testing a subscriber line and a subscriber circuit 
simultaneously. 

[0002] A subscriber line transmission system is one 
which concentrates a plurality of subscriber terminals 
and connects them to an analog exchange through a io 
PCM line. When a subscriber terminal exists at a place 
remote from any exchange, the 'subscriber line trans- 
mission system is used for connecting such subscribers 
with an analog exchange. 

[0003] Development of communication networks in '5 
recent years has enhanced functions of subscriber line 
transmission systems. Keeping step with this, a need is 
increasing for varbus tests for maintenance of a sub- 
scriber line transmission system. However, a test for 
each circuit takes much time in a subscriber line test. 20 
Therefore, a method in which a test can be efficiently 
achieved in a short time is required. 
[0004] US-A-4 581 4g3 describes a testing and re- 
porting system for individual telephone subscriber cir- 
cuits, with reduced subscriber loop maintenance and re- 25 
pair operating costs. The system provides for automatic 
testing of subscriber lines by dialling and seizing a de- 
sired line, following which the required tests are per- 
formed and reported. Numerous lines can be simulta- 
neously accessed to perform a wide range of different 30 
line tests. A central controller is provided, as well as a 
remote access unit and remote testing unit. 
[0005] When an exchange office with a switching sys- 
tem has a plurality of subscribers, who are at places re- 
mote from the exchange office, a remote terminal (RT) 35 
is provided at the subscriber side, and a central office 
terminal (COT) is provided in the exchange. The termi- 
nals are connected through an optical transmission line 
comprising a PCM circuit. 

[0006] Then, in the RT. the subscriber lines corre- 40 
spending to the subscribers are concentrated, and a sig- 
nal of each subscriber is multiplexed and converted into 
a PCM signal. At the same time, in the COT the sub- 
scriber lines from the switching system corresponding 
to the subscribers are concentrated, and a signal of ^5 
each subscriber line is multiplexed and converted into 
a PCM signal. 

[0007] With the above arrangement, it becomes pos- 
sible to reduce the cost of providing a line between the 
switching system and each subscriber, and at the same 5o 
time to prevent a loss of a signal in a transmission line 
even when the distance between a subscriber and the 
exchange office is large. 

[0008] Conventionally, using a subscriber line tester 
(SLT), a subscriber line transmission system is adapted ss 
to permit testing and measurement of voltage (AC and 
DC), insulating resistance and capacitance values of 
subscriber lines in a state where the subscriber lines are 



separated from the subscriber line circuits. In this test 
method, for each subscriber line, the voltage, resistance 
and capacitance of the subscriber line are measured, 
and therefore, a significantly long testing time is needed 
for each line 

[0009] Also, an arrangement Is provided so that the 
test of the subscriber line circuits can be achieved for 
one subscriber at a time, by using a measuring device. 
In a subscriber line transmission system, the testing of 
the subscriber line and the test of the subscriber line 
circuits are conventionally done individually, so a tong 
time is needed for testing. 

[0010] Thus, there is a problem that it takes a long 
time for the subscriber line test and the subscriber circuit 
test and a test cannot be done efficiently in a conven- 
tional subscriber line transmission system. 
[0011] The present invention is intended to address 
the prior art problem as mentioned above, and the object 
thereof is to reduce test time and promote the efficiency 
of tests by permitting the subscriber line test by SLT and 
the subscriber circuit test using a measuring device to 
be done simultaneously. 

(1 ) In a subscriber line transmission system for con- 
necting the subscriber circuits of the rennote termi- 
nal servicing a plurality of subscribers and the sub- 
scriber circuits of the central office terminal con- 
nected to the switching system through a multi- 
plexed transmission line, It is made possible to si- 
multaneously perform the test of subscriber lines by 
the subscriber line tester provided in a remote ter- 
minal and the test of subscriber line circuits of a re- 
mote terminal and a central office terminal by the 
testing device provided in either one thereof, by 
means of the operations from a control terminal pro- 
vided in a central office terminal. 

In this case, since an arrangement is provided 
so that the test of subscriber lines by a subscriber 
line tester provided in remote terminal and the test 
of subscriber circuits by a measuring device provid- 
ed In the remote terminal or central office terminal 
can be done simultaneously by means of operation 
from a control terminal provided in the central office 
terminal, according to the invention, it is possible to 
test the subscriber line and the subscriber line cir- 
cuits in the remote terminal or central office terminal 
simulaneously. 

(2) 1 n a subscriber line transmission system wherein 
a remote terminal servicing a plurality of subscrib- 
ers is provided with a plurality of audio code con- 
verter circuit units and performs conversions bidi- 
rectionally between a signal of each subscriber line 
and a digital signal, a central office terminal is pro- 
vided with a plurality of audio code converter circuit 
units and performs conversions bidirectlonally be- 
tween a signal of a subscriber line corresponding to 
each subscriber line of the subscriber side from a 
switching system and a digital signal, and all termi- 
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nals perform multiplexing and transmission be- 
tween each other via transmission lines, by provid- 
ing the remote terminal with a subscriber line tester 
for testing subscriber lines and providing a central 
office terminal with a measuring system tor testing s 
audio code converter circuit units, it is made possi- 
ble to test the subscriber lines on the basts of control 
from the control terminal and simultaneously to test 
the audio code converter circuit units in a fold-back 
state on the central office terminal side, which are 
separated from the subscriber line of the subscriber 
side on the basis of control from the control terminal. 
(3) As explained above, by folding back a signal 
from a decoder section which converts a digital sig- 
nal to an analog signal to a coder section which con- ^5 
verts an analog signal to a digital signal in an audio 
code converter circuit unit, it is made possible for 
the test of the audio code converter circuit unit to 
be achieved by means of a digital signal from the 
measuring device. 20 

A subscriber line transmission system is one 
which interconnects a central office terminal and a 
remote terminal via transmission lines of multi- 
plexed circuits by providing the central office termi- 
nal with a plurality of audio code converter circuit 2S 
units to convert a signal of each subscriber line from 
the switching system into a digital signal for multi- 
plexing and by providing the remote terminal with a 
plurality of audio code converter circuit units to con- 
vert a signal of each subscriber line into a digital 3o 
signal for multiplexing. 

In this case, it is possible to simultaneously test 
the subscriber lines and the audio code converter 
circuit units constituting the subscriber circuits of 
the central office terminal side by providing the re- 35 
mote terminal with a subscriber line tester to test 
subscriber lines on the basis of control from a con- 
trol terminal of the central office terminal and at the 
same time by providing the central office terminal 
with a measuring device to test audio code convert- "fo 
er circuit units of the central office terminal side in 
a fold-back condition on the basis of control from 
the control terminal. 

In this case, the test of audio code converter 
circuit units by the measuring device can be done ^5 
with digital signals by folding back from the decoder 
section to the coder section in audio code converter 
circuit units. 

(4) In a subscriber line transmission system wherein 
a remote terminal servicing a plurality of subscrib- so 
ers is provided with a plurality of audio code con- 
verter circuit units and performs conversions bidi- 
rectionally between a signal of each subscriber line 
and a digital signal, a central office terminal is pro- 
vided with a plurality of audio code converter circuit 
units and performs conversions bidirectionally be- 
tween a signal of a subscriber line corresponding to 
each subscriber line of the subscriber side from a 



switching system and a digital signal, and all termi- 
nals perform multiplexing and transmission be- 
tween each other via transmission lines, by provid- 
ing the remote terminal with a subscriber line tester 
for testing subscriber lines and providing a central 
office terminal with a measuring system for testing 
audio code converter circuit units, it is made possi- 
ble to test the subscriber lines on the basis of control 
from the control terminal and simultaneously to test 
the audio code converter circuit units in a fold-back 
state on the remote tenTiinal side, which are sepa- 
rated from the subscriber line of the subscriber side 
on the basis of control from the control terminal. 

(5) In paragraph (4). by folding back a signal from 
a decoder section which converts a digital signal to 
an analog signal to a coder section which converts 
an analog signal to a digital signal in a audio code 
converter circuit unit, it is made possible for the test 
of the audio code converter circuit unit to be 
achieved by means of a digital signal from the 
measuring device. 

The test of subscriber line and the test of audio 
code converter circuit units constituting subscriber 
circuits of the remote terminal side can be done si- 
multaneously, by providing the remote terminal with 
a subscriber line tester to test subscriber lines on 
the basis of control from the control terminal of the 
central office terminal side and at the same time by 
providing the central office terminal with a measur- 
ing device to test audio code converter circuit units 
of the remote terminal side in a fold-back condition 
on the basis of control from the control terminal. 

In this case, the test of audio code converter 
circuit units by the measuring device can be done 
with a digital signal by folding back from the decoder 
section to the coder section in audio code converter 
circuit units. 

(6) In a subscriber line transmission system wherein 
a remote terminal servicing a plurality of subscrib- 
ers is provided with a plurality of audio code con- 
verter circuit units and performs conversions bidi- 
rectionally between a signal of each subscriber line 
and a digital signal, a central office terminal is pro- 
vided with a plurality of audio code converter circuit 
units and performs conversions bidirectionally be- 
tween a signal of a subscriber line corresponding to 
each subscriber line of the subscriber side from a 
switching system and a digital signal, and all termi- 
nals perform multiplexing and transmission be- 
tween each other via transmission lines, by provid- 
ing the remote terminal with a subscriber line tester 
for testing subscriber lines and providing a central 
office terminal with a measuring system for testing 
audio code converter circuit units, it is made possi- 
ble to test the subscriber lines on the basis of control 
from the control terminal and simultaneously to test 
the audio code converter circuit units separated 
from the subscriber line on the switching system 
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side in the central office terminal on the basis of con- 
trol fronn the control terminal. 

(7) In paragraph (6), the test of the audio code con- 
verter circuit units is made possible by converting 

an analog signal from the measuring device into a s 
digital signal in the coder section to return r1 to the 
measuring device and converting a digital signal 
from the measuring device into an analog signal in 
the decoder section to return it to the measuring de- 
vice. 10 

(8) In paragraph (6), the test of the audio code con- 
verter circuit units by means of an analog signal 
from the measuring device is made possible by con- 
verting an analog signal from the measuring device 
into a digital signal in the coder section and return- is 
ing it to the measuring device and by converting the 
digital signal folded back in the measuring device 
into an analog signal in the decoder section and re- 
turning it to the measuring device. 

(9) In paragraph (6), the test of the audio code con- 20 
verter circuit units by means of a digital signal from 

the measuring device is made possible by convert- 
ing a digital signal from the measuring device into 
an analog signal in the decoder section and return- 
ing it to the measuring device and by converting the 2s 
analog signal folded back in the measuring device 
into a digital signal in the coder section and return- 
ing it to the measuring device. 

By providing the remote terminal side with a 
subscriber line tester to test subscriber lines on the 30 
basis of control from the control terminal of the cen- 
tral office terminal side and by providing the central 
office terminal with a measuring device to test audio 
code converter circuit units of the central office ter- 
minal side on the basis of control from the control 35 
terminal, it is possible to simultaneously test sub- 
scriber lines and audio code converter circuit units 
constituting subscriber circuits of the central office 
terminal side. 

In this case, a test can be done by connecting 40 
the input and the output of the coder section in a 
audio code converter circuit unit to the measuring 
device and supplying an analog signal to the input, 
and another test can be done by connecting the in- 
put and the output of the decoder section to the ^5 
measuring device and supplying a digital signal. 

In this case, by folding back from the output of 
the coder section to the input of the decoder section 
in the measuring device, the test of audio code con- 
verter circuit units by the measuring device can be so 
done with an analog signal. 

Also in this case, by folding back from the out- 
put of the decoder section to the input of the coder 
section in the measuring device, the test of audio 
code converter circuit units by the measuring device ss 
can be done with a digital signal. 
(10) In a subscriber line transmission system 
wherein a remote terminal servicing a plurality of 



subscribers is provided with a plurality of audio code 
converter circuit units and performs conversbns bi- 
directionalty between a signal of each subscriber 
line and a digital signal, a central office terminal is 
provided with a plurality of audio code converter cir- 
cuit units and performs conversions bidirectionally 
between a signal of a subscriber line corresponding 
to each subscriber line of the subscriber side from 
a switching system and a digital signal, and all ter- 
minals perform multiplexing and transmission be- 
tween each other via transmission lines, by provid- 
ing the remote terminal with a subscriber line tester 
for testing subscriber lines, providing a central office 
terminal with a first measuring system for testing au- 
dio code converter circuit units and further providing 
the remote terminal with a second measuring de- 
vice for testing audio code converter circuit units, it 
is made possible to test the audio code converter 
circuit units of the remote terminal side, which is 
separated from the subscriber lines of the subscrib- 
er side, on the basis of control from the control ter- 
minal. 

(11) In paragraph (10), the test of the audio code 
converter circuit units is made possible by convert- 
ing a digital signal from the first measuring device 
into an analog signal in the decoder sectbn and 
supplying it to the second measuring device and by 
converting the analog signal from the second meas- 
uring device into a digital signal in the coder section 
and supplying it to the first measuring device. 

(12) In paragraph (1) or (11), it is made possible to 
test the subscriber line by a subscriber line tester 
and the test of audio code converter circuit units by 
the first and second measuring devices simultane- 
ously on the basis of the program in the control ter- 
minal. 

[0012] It is possible to test the subscriber line and the 
audio code converter circuit unit constituting the sub- 
scriber circuit of the remote terminal side simultaneous- 
ly, by providing the remote terminal side with a subscrib- 
er line tester to test the subscriber line on the basis of 
control of the control terminal of the central office termi- 
nal and at the same time by providing the central office 
terminal with a first measuring device and providing the 
remote terminal with a second measuring device to test 
the audio code converter circuit unit of the remote ter- 
minal side on the basis of control from the control termi- 
nal. 

[0013] In this case, the audio code converter circuit 
unit can be tested by converting the digital signal from 
the first measuring device into an analog signal in the 
decoder section (DEC) to supply it to the second meas- 
uring device and converting the analog signal from the 
second measuring device into a digital signal in the cod- 
er section (CODE) to supply it to the first measuring de- 
vice. 

[0014] In each case described above, the test of the 
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subscriber line by the subscriber line tester and the test 
of the audb code converter circuit unit by either of the 
measuring devices can be done simuttaneously by 
means of the program in the control terminal. Further, it 
may be possible to simultaneously test the subscriber 
tine and the audio code converters at the renrtote and 
central office sides, by using the line tester and the 
measuring devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The present invention will be more clearly un- 
derstood from the description as set forth below with ref- 
erence to the accompanying drawings wherein: 
[001 6] Fig. 1 is a diagram showing an overall arrange- 
ment of a conventional subscriber line transmission sys- 
tem to which the present inventions are applied. 
[0017] Fig. 2 is a diagram showing an arrangement 
and a test method of a conventional subscriber line 
transmission system. 

[0018] Fig. 3 is a diagram showing a fundamental ar- 
chitecture of the present invention. 
[0019] Fig. 4 is a diagram showing first embodiment 
of the invention. 

[0020] Fig. 5 is a diagram showing a second embod- 
iment of the Invention. 

[0021] Fig. 6 is adiagramshowinga third embodiment 
of the invention. 

[0022] Fig. 7 is a diagram showing a fourth embodi- 
ment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] Before describing the preferred embodiments 
according to the present invention, examples of the re- 
lated art are provided with reference to accompanying 
drawings. 

[0024] Fig. 1 shows an overall arrangement of a con- 
ventional subscriber line transmission system to which 
the present inventions are applied. Reference numeral 
101 denotes an exchange office having a switching sys- 
tem 102. Numeral 103 denotes a plurality of subscrib- 
ers, who are at places remote from the exchange office 
101 . In such a case, a remote terminal (RT) 104 is pro- 
vided at the subscriber side, a central office terminal 
(COT) 105 is provided on the exchange side, and the 
terminals are connected through an optical transmission 
line 106 comprising a PCM circuit. 
[0025] Then, in RT 104, the subscriber lines 107 cor- 
responding to the subscribers 103 are concentrated, 
and a signal of each subscriber is multiplexed and con- 
verted into a PCM signal. At the same time, in COT 1 05, 
the subscriber lines 108 from the switching system 102 
corresponding to the subscribers 103 are concentrated, 
and a signal of each subscriber line is multiplexed and 
converted into a PCM signal. 

[0026] By the above arrangement, it becomes possi- 



ble to reduce the cost of providing a line between the 
switching system 102 and each subscriber, and at the 
same time to prevent a loss of a signal in a transmission 
line even when the distance between a subscriber 103 

s and the exchange office 101 is large. 

[0027] In Fig. 2, which shown an arrangement and a 
test method of a conventional subscriber line transmis- 
sion system, reference numeral 1 1 denotes a central of- 
fice terminal (COT), numeral 12 indicates a remote ter- 

JO minal (RT) provided at a remote place, and COT 11 and 
RT 1 2 are connected via transmission lines 1 3 compris- 
ing PCM circuits. 

[0028] In COT 1 1 , reference numerals 1 4 and 1 5 de- 
note a PCM multiplexer (MUX) for multiplexing a plural- 

^5 ity of circuits by means of PCM system for transmission 
and a subscriber anatog interface (CM) for sen/icing a 
plurality of subscriber circuit, respectively Also, in CH 
15, reference numeral 16 denotes audio code converter 
circuit units, each of which constitutes a subscriber cir- 

20 cuit and has a coder section (CODE) 1 7 and a decoder 
section (DEC) 18. 

[0029] Reference numeral 19 denotes a subscriber 
circuit tester (CHT), which sen/es as an input and output 
section in testing a subscriber circuit, and number 20 

25 denotes a central controller (Bank Controller: BANK) for 
controlling the operation of MUX 14 and CH 15. 
[0030] In RT 12, reference numeral 21 denotes a 
PCM multiplexer (MUX) which faces MUX 1 4 in COT 1 1 , 
and numeral 22 denotes a subscriber analog interface 

30 (CH) for servicing a plurality of subscriber circuits. Fur- 
ther, in CH 22, reference numeral 23 denotes audio 
code converter circuit units, each of which performs cod- 
ing and decoding of an audio signal and has a decoder 
section (DEC) 24 and a coder section 25 to constitute a 

35 subscriber circuit. Each audio code converter circuit unit 
in RT 1 2 Is provided in accordance with the correspond- 
ing audb code converter circuit unit of COT 11 via a 
PCM multiplexed circuit. 

[0031] Numeral 26 denotes a subscriber line tester 

^0 (SLT) for testing a subscriber line, which has a proces- 
sor (CPU) 27 and tests for anomalous voltage, insula- 
tion resistance, and anomalous capacitance of sub- 
scriber lines 28 including telephone sets. Numeral 29 
denotes a central controller (Bank Controller: BANK) for 

45 controlling the operation of MUX 21 and CH 22. 

[0032] Numeral 30 denotes switches, each of which 
switches and connects a subscriber line of a telephone 
set and the like to a audio code converter circuit unit 23 
of SLT 26. For example, in testing, it connects a sub- 

50 scriber line to SLT 26 through a test line 31 . 

[0033] Numeral 32 denotes a measuring device pro- 
vided at the COT 11 side for testing subscriber circuits, 
and which is capable of testing any audio code converter 
circuit unit in COT 11 and RT 12. Numeral 33 denotes 

55 a control terminal comprising a personal computer and 
so forth, which is capable of issuing various test instruc- 
tions in response to operation thereof. Note that in the 
figure the dotted lines indicate routes of control signals 
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based on test instructions. 

[0034] In testing, a control signal is sent fronn BANK 
20 to BANK 29 in RTI 2 via a PCM circuit by issuing test 
instructions from the control terminal 33 to COT 1 1 , and 
thereby the BANK 29 causes the switch 30 to switch to s 
the test line 31 side to connect SLT 26 with any sub- 
scriber line. 

[0035] In Fig. 2. the bold lines indicate the testing 
state, wherein an audio code converter circuit unit 23 
constituting a subscriber circuit is separated from a sub- 
scrtber line and a subscriber line alone is connected to 
SLT 26 via switch 30 go that LT 26 can test a subscriber 
line 28. 

[0036] As described above, conventionally, using a 
subscriber line tester (SLT), a subscriber line transmis- 75 
ston system is so adapted as to permit testing and meas- 
urement of voltage (AC and DC), insulating resistance 
and capacitance values of subscriber lines in a state 
where the subscriber lines are separated from the sub- 
scriber circuits. In the test method of this case, for each 20 
subscriber line, the voltage, resistance and capacitance 
of the subscriber line are measured and therefore a sig- 
nificantly long testing time is needed for each line. 
[0037] Also, an arrangement is provided so that the 
test of the subscriber circuits can be achieved for one ^5 
subscriber at a time. As described above, in a subscriber 
line transmission system, the test of the subscriber line 
and the test of the subscriber circuits are conventionally 
done individually, so a long time is needed for testing. 
[0038] Next, Fig. 3 shows a fundamental architecture 30 
of the present invention. A subscriber line transmission 
system for which the invention is intended is one which 
connects the subscriber circuits 3 of a remote terminal 
1 servicing a plurality of subscribers and the subscriber 
circuits 4 of a central office terminal 2 connected to a 35 
switching system. 

[0039] In this case, since an arrangement is provided 
so that the test of subscriber lines 6 by a subscriber line 
tester 7 provided in remote terminal 1 and the test of 
subscriber circuits by a measuring device 8 provided in ^0 
the remote terminal 1 or central office terminal 2 can be 
done simultaneously by means of operation from a con- 
trol terminal 9 provided in the central office terminal 2, 
according to the invention, it is possible to test the sub- 
scriber line 6 and the subscriber circuits 3 or 4 in the 
remote terminal 1 or central office terminal 2 simultane- 
ously. 

[0040] Fig. 4 shows a first embodiment according to 
the present invention. This figure shows a configuration 
wherein the test is carried out on the COT side. In the so 
figure, the same elements as in Fig. 2 are denoted by 
the same numerals. 

[0041] In testing, by sending test instructions from the 
control terminal 33 connected to COT 1 1 via a transmis- 
sion line 1 3 to SLT 26 of RT 1 2, any subscriber line can 55 
be connected to SLT 26 to permit the test thereof as de- 
scribed above. Note that in the figure, the dotted lines 
indicate the routes of control signals based on the test 



instruction. 

[0042] And at the same time, by giving instructions 
from the control terminal 33 to BANK 20, as shown in 
the figure by a bold line, a signal is folded back from 
DEC 18 to CODE 17 in the audio code converter circuit 
unit 16 on the COT 11 side, which corresponds to the 
audio code converter circuit unit 23 that is separated 
from them in the RT 12 side, and at the same time the 
route connecting the measuring device 32 is formed 
from MUX 14 via CHT19. 

[0043] Under the above conditions, a digital test sig- 
nal generated by the measuring device 32 is input to 
DEC 1 8 via MUX 1 4. The resultant analog signal decod- 
ed in DEC 18 is folded back to CODE 17 and is coded 
again. The resultant signal is sent to the measuring de- 
vice 32 via MUX 14. Thus, a required test can be 
achieved by means of a digital signal in the measuring 
device 32. 

[0044] As test items measured in the measuring de- 
vice 32, there can be a test for level setting and tests of 
frequency characteristics, gain linearity by tone signals, 
quantizing noise ratio by tone signals, noise level during 
conversation, etc. 

[0045] Thus, according to the embodiment shown in 
Fig. 4, the test of the subscriber line by SLT 26 and the 
test of the subscriber circuit (audio code converter circuit 
unit) on the COT side by the measuring device 32 can 
be done simultaneously under control of a program in a 
personal computer constituting the control terminal 33. 
[0046] Fig. 5 shows a second embodiment according 
to the present invention. The figure shows a configura- 
tion in which testing is carried out on the RT side. In the 
figure, the same elements as in Fig. 2 are denoted by 
the same numerals. 

[0047] In testing, by sending test instructions from the 
control terminal 33 connected to COT 1 1 via a transmis- 
sion line 13 to SLT 26 of RT 12, any subscriber line 28 
can be connected to SLT 26 to permit the test thereof 
as described above. Note that in the figure, the dotted 
lines indicate the routes of control signals based on the 
test instructions. 

[0048] And: at the same time, by giving instructions 
from the control terminal 33 to BANK 20, as shown by 
a bold line, a signal is folded back from DEC 24 to CODE 
25 in the audio code converter circuit unit which is sep- 
arated from a susbscriber tine in the RT 12 side, and at 
the same time the route connecting the measuring de- 
vice 32 is formed from MUX 21 via the transmission line 
13. MUX14andCHT 19. 

[0049] Under the above conditions, a test digital sig- 
nal generated by the measuring device 32 is input to 
DEC 24 via the transmission line 13. The resultant an- 
alog signal decoded in DEC 24 is folded back to CODE 
25 and is coded again. The resultant signal is sent to 
the measuring device 32 via the transmission line 13. 
ThuS: a required test can be achieved by means of a 
digital signal in the measuring device 32. 
[0050] Thus, according to the embodiment shown in 
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Fig. 5, the test of the subscriber tine by SLT 26 and the 
test of the subscriber circuit (audio code converter circuit 
unit) of the RT side by the measuring device 32 can be 
done simultaneously under control of a program in a per- 
sonal computer constituting the control terminal 33. s 
[0051] Fig. 6 shows a third embodiment according to 
the present invention. The figure shows a configuration 
in which the voice frequency (VO) test is carried out on 
the COT side. In the figure, the same elements as in Fig. 
2 are denoted by the same numerals. Reference numer- io 
al 34 denotes switches for switching and connecting the 
audio code converter circuit unit 1 6 constituting the sub- 
scriber circuit selectively to the not shown switching sys- 
tem side or test lines 35. 

[0052] In testing, by sending test instructions from the '5 
control terminal 33 connected to COT 1 1 via a transmis- 
sion line 1 3 to SLT 26 of RT 1 2, any subscriber line can 
be connected to SLT 26 to permit the test thereof as de- 
scribed above. Note that in the figure, the dotted lines 
indicate the routes of control signals based on the test 20 
instructbn. 

[0053] And. at the same time, by giving instructions 
from the control temninal 33 to BANK 20, as shown by 
a txild line, the switch 34 is shifted to the test line 35 
side In the audio code converter circuit unit 16 that is 25 
separated from that 23 in the RT 12 side, and at the 
same time the signal routes are formed from the meas- 
uring device 32 through CHT 1 9, CODE 1 7 and CHT 1 9 
back to the device 32, and from the measuring device 
32 through CHT 19. DEC 18 and CHT 18 back to the 30 
device 32. 

[0054] Under the above conditions, a test digital sig- 
nal generated by the measuring device 32 is input to 
DEC 1 8 and the resultant analog signal decoded therein 
is input again to the measuring device 32. And, at the 3S 
same time, a test analog signal generated by the meas- 
uring device 32 is input to CODE 17 and the resultant 
digital signal coded therein is input again to the meas- 
uring device 32. Thus, the foregoing tests can be 
achieved with respect to each of analog and digital sig- 40 
nal inputs in the measuring device 32. 
[0055] Alternatively, the folding back from the digital 
signal output of CODE 17 to the digital signal input of 
DEC 18 in the measuring device 32 enables the test of 
the audio code converter circuit unit 16 by an analog 
signal. Also, the folding back from the analog signal out- 
put of DEC 1 8 to the analog signal input of CODE 1 7 in 
the measuring device 32 enables the test of the audio 
code converter circuit unit 16 by a digital signal. 
[0056] Thus, according to the embodiment shown in so 
Fig. 6, the test of the subscriber line by SLT 26 and the 
test of the subscriber circuit (audio code converter circuit 
unit) of the COT side by the measuring device 32 can 
be done simultaneously under control of a program in a 
personal computer constituting the control terminal 33. ss 
[0057] Fig. 7 shows a fourth embodiment of the 
present invention. The figure shows a configuration in 
which the voice frequency (VO) test is carried out on the 



RT side. In the figure, the same elements as in Fig. 2 
are denoted by the same numerals. Reference numeral 
36 denotes switches for switching and connecting the 
audio code converter circuit unit 23 constituting the sub- 
scriber circuit selectively to the subscriber line 28 or test 
lines 37. Reference numeral 36 denotes a measuring 
device provided on the RT 12 side and having the same 
function as the measuring device 32. 
[0058] In testing, by sending test instructions from the 
control temninal 33 connected to COT 11 via a transmis- 
sion line 13 to SLT 26 of RT 12, any subscriber line 28 
can be connected to SLT 26 to permit the test thereof 
as described above. Note that in the figure, the dotted 
lines indicate the routes of control signals based on the 
test instructions. 

[0059] And: at the same time, by giving instructions 
from the control terminal 33 to BANK 20, as shown by 
a bold line, the switch 36 is shifted to the test line 37 
side so that a route is formed from the measuring device 
32 through CHT 1 9, a transmission line 1 3 and DEC 24 
and extending to the measuring device 38 and again 
therefrom through CODE 25, a transmission line 1 3 and 
CHT 19 back to the measuring device 32. 
[0060] Under the above conditions, a test digital sig- 
nal generated by the measuring device 32 is input to 
DEC 24 and the resultant analog signal decoded in DEC 
24 is input to the measuring device 38, where a required 
test is achieved with an analog signal. At the same time, 
a test analog signal generated by the measuring device 
38 is input to CODE 25 and the resultant digital signal 
coded in CODE 25 is Input to the measuring device 32, 
where a required test is achieved with a digital signal. 
ThuS: for the audio code converter circuit unit 23, tests 
by analog and digital signals can be achieved 
[0061] Thus, according to the embodiment shown in 
Fig. 7, the test of the subscriber line by SLT 26 and the 
test of the subscriber circuit (audio code converter circuit 
unit) on the RT side by the measuring device 32 and 38 
can be done simultaneously under the control of a pro- 
gram in a personal computer constituting the control ter- 
minal 33. 

[0062] As described above according to the present 
invention, in the subscriber line transmission system, it 
becomes possible to reduce the time which the test for 
the subscriber line transmission system takes and to 
make the test efficient, because the test of the subscrib- 
er line by the subscriber line tester and the test of the 
subscriber circuit, which uses the measuring device can 
be achieved simultaneously. 



Claims 

1 . A subscriber system testing method in which: 

in a subscriber line transmission system for 
connecting subscriber circuits (3) of a remote 
terminal (1) servicing a plurality of subscribers 
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and subscriber circuits (4) o1 a central office ter- 
minal (2) connected to a switching systenn by 
nrieans of multiplexed transmission lines (5). 

tests of a subscriber line (6) by a subscriber s 
line tester (7) provided in said remote ter- 
minal (1 ) and tests of the subscriber circuits 
(3. 4) by a measuring device (8) provided 
at said remote terminal (1) or said central 
office temninal (2) can be simultaneously 
performed by means of operations carried 
out at a control terminal (9) provided at said 
central office terminal (2). 

A subscriber system testing method in which: '5 

in a subscriber line transmission system where- 
in a remote temninal (1 2) sen/icing a plurality of 
subscribers is provided with a plurality of audio 
code converter circuit units (23) to carry out mu- 
tual conversions between a signal of each sub- 
scriber line (28) and, a digital signal, a central 
office terminal (11) is provided with a plurality 
of audio code converter circuit units (1 6) to car- 
ry out mutual conversions between a signal of 25 
a subscriber line from a switching system, 
which corresponds to said each subscriber line 
(28) of the subscriber side, and a digital signal, 
and mutual transmission is done via multi- 
plexed transmission lines, 30 

by providing said remote terminal (12) with 
a subscriber line tester (26) for testing the 
subscriber lines and providing said central 
office terminal (11) with a measuring device 
(32) for testing the audio code converter 
circuit units, a test of said subscriber lines 
(28) in a state where the subscriber lines 
of the subscriber side are separated and a 
test of the audio code converter circuit units 
(1 6) of said central office terminal (1 1 ) side, 
which are separated from the subscriber 
lines (28) of the subscriber side and which 
are in a fold-back condition, can be made 
simultaneously on the basis of control from ^5 
a control terminal (33) provided at the cen- 
tral office terminal (11) side. 

A subscriber system testing method as defined in 
claim 2 characterized in that, said lest of said audio so 
code converter circuit unit (16) is made with digital 
signals from said measuring device (32) by folding 
back, in said audio code converter circuit unit (16), 
from a decoder section (18) for converting a digital 
signal into an analog signal to a coder section (17) ss 
for converting an analog signal into a digital signal. 

A subscriber system testing method in which: 



in a subscriber line transmission system where- 
in a remote terminal (12) servicing a plurality of 
subscribers is provided with a plurality 0I audio 
code converter circuit units (23) to carry out mu- 
tual conversions between a signal of each sub- 
scriber line (28) and a digital signal, a central 
office terminal (11) is provided with a plurality 
of audio code converter circuit units (23) to car- 
ry out mutual conversions between a signal of 
a subscriber line from a switching system, 
which corresponds to said each subscriber line 
(28) of the subscriber side, and a digital signal, 
and mutual transmission is done via multi- 
plexed transmission lineS: 

by providing said remote terminal (12) with 
a subscriber line tester (26) for testing the 
subscriber tines and providing said central 
office terminal (11) with a measuring device 
(32) for testing the audio code converter 
circuit units, a test of said subscriber lines 
(28) in a state where the subscriber lines 
of the subscriber side are separated and a 
test of the audio code converter circuit units 
(23) of said remote terminal (12) side, 
which are separated from the subscriber 
lines (26) of the subscriber side and which 
are in a folded-back state, can be nnade si- 
multaneously on the basis of control from 
a control terminal (33) provided at the cen- 
tral office terminal (11) side. 

5. A subscriber system testing method as defined in 
claim 4 characterized in that, said test of said audio 
code converter circuit unit (23) is made with digital 
signals from said measuring device (32) by folding 
back, in said audio code converter circuit unit (23), 
from a decoder section (24) for converting a digital 
signal into an analog signal to a coder section (25) 
for converting an analog signal into a digital signal. 

6, A subscriber system testing method in which: 

in a subscriber line transmission system where- 
in a remote terminal (12) servicing a plurality of 
subscribers is provided with a plurality of audio 
code converter circuit units (23) to carry out mu- 
tual conversions between a signal of each sub- 
scriber line^(28) and a digital signal, a central 
office terminal (11) is provided with a plurality 
of audio code converter circuit units (16) to car- 
ry out mutual conversions between a signal of 
a subscriber line from a switching system, 
which corresponds to said each subscriber line 
(28) of the subscriber side, and a digital signal, 
and mutual transmission is done via multi- 
plexed transmission lines, 



8 



15 



EP0 643 519 B1 



16 



by providing said remote terminal (12) with 
a subscriber line tester (26) for testing the 
subscriber lines and providing said central 
office terminal (1 1 ) with a measuring device 
(32) for testing the audio code converter 5 
circuit units, a test of said subscriber lines 
(28) in a state where the subscriber lines 
of the subscriber side are separated and a 
test of the audio code converter circuit units 
(16) of said central office terminal side, 
which are separated from the subscriber 
lines on the switching system side can be 
made simultaneously on the basis of con- 
trol from a control terminal (33) provided at 
the central office terminal (11) side. ^5 

A subscriber system testing method as defined in 
claim 6 characterized in that, said test of said audio 
code converter circuit unit (16) is made by convert- 
ing the analog signal from said measuring device 20 
(32) into a digital signal in a coder section (17) and 
returning it to said measuring device (32) and by 
converting the digital signal from said measuring 
device (32) into an analog signal in a decoder sec- 
tion (18) and returning said analog signal to said 25 
measuring device (32). 

A subscriber system testing method as defined in 
claim 6 characterized In that, said test of said audio 
code converter circuit unit (16) is made by an analog 50 
signal from said measuring device (32), in the coder 
section (17) by converting the analog signal from 
said measuring device (32) into a digital signal and 
returning it to said measuring device (32) and in the 
decoder section ( 1 8) by converting the digital signal 35 
folded back in said measuring device (32) into an 
analog signal and returning it to said measuring de- 
vice (32). 

A subscriber system testing method as defined in 40 
claim 6 characterized in that, said test of said audio 
code converter circuit unit (16) is made by a digital 
signal from said measuring device (32), in the de- 
coder section (18) by converting the digital signal 
from said measuring device (32) into an analog sig- 
nal and returning it to sp^d measuring device (32) 
and in the coder section (17) by converting the an- 
alog signal folded back in said measuring device 
(32) into a digital signal and returning it to said 
measuring device (32). so 

A subscriber system testing method in which: 

in a subscriber line transmission system where- 
in a remote terminal (12) servicing a plurality of ss 
subscribers is provided with a plurality of audio 
code converter circuit units (23) to carry out mu- 
tual conversions between a signal of each sub- 



scriber line (28) and a digital signal, a central 
office terminal (11) is provided with a plurality 
of audb code converter circuit units ( 1 6) to car- 
ry out mutual conversions between a signal of 
a subscriber line from a switching system, 
which corresponds to said each subscriber line 
(26) of the subscriber side, and a digital signal, 
and mutual transmission Is done via multi- 
plexed transmission lines, 

by providing said remote terminal (12) with 
a subscriber line tester (26) for testing the 
subscriber lines and by providing said cen- 
tral office terminal (11) with a first measur- 
ing device (32) for testing the audio code 
converter circuit units and providing said 
remote terminal (12) with a second meas- 
uring device (38) for testing the audio code 
converter circuit units, a test of said sub- 
scriber lines (28) in a state where the sub- 
scriber lines of the subscriber side are sep- 
arated and a test of the audio code convert- 
er circuit units (23) of said remote terminal 
(12) side, which are separated from the 
subscriber lines (28) of the subscriber side, 
can be made simultaneously on the basis 
of control from a control terminal (33) pro- 
vided at the central office terminal (11) 
side. 

11. A subscriber system testing method as defined in 
claim 10 characterized in that, said test of said audio 
code converter circuit unit (23) is made, in the de- 
coder section (24), by converting the digital signal 
from said first measuring device (32) into an analog 
signal and supplying said analog signal to said sec- 
ond measuring device (38), and in the coder section 
(25) by converting the analog signal from said sec- 
ond measuring device (38) into a digital signal and 
supplying said digital signal to said first measuring 
device (32). 

12. A subscriber system testing method characterized 
in that, in claim 1 0. further said test of the subscriber 
lines by said subscriber line tester (26) and said test 
of the audio code converter circuit units (16) by said 
measuring device (32) and test of the audio code 
converter circuit unit (23) by said measuring device 
(38) are made simultaneously on the basis of the 
program in a control terminal (33). 



Patentanspruche 

1. Teilnehmersystem-Testverfahren, in dem: 

In einem Tellnehmerleitungs-Ubertragungssy- 
stem zum Verbinden von Teilnehmerschaltun- 
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gen (3) eines entfemten Terminals (1 ). das sine 
Vielzahl von Teilnehmern bedient, und Teilnsh- 
merschattungen (4) eines Zentratterminals (2). 
das mit einem Vermittlungssystem verbunden 
ist, mit Mitfe von muttiplexierten Ubertragungs- s 
lertungen (5), 

Tests einer Teilnehmerleitung (6) durch einen 
Teilnehmerleitungs-Tester (7), der in dem ent- 
temten Temninal (1) vorgesehen ist, und Tests 
der Teilnehmerschaltungen (3. 4) durch eine 
MeBeinrichtung (8), die an dem entfernten Ter- 
minal (1) Oder dem Zentralterminal (2) vorge- 
sehen ist, mit Hiffe von Operationen, die von 
einem Steuerterminal (9) ausgefuhrt werden, ts 
das an dem Zentralterminal (2) vorgesehen ist, 
gleichzeitig ausgefuhrt werden konnen. 

Teilnehmersystem-Testvertahren, bei dem: 

20 

in einem Teilnehmerleltungs-Ubertragungssy- 
stem, bei dem ein entfemtes Temninal (12), das 
eine Vielzahl von Teilnehmern bedient, mit ei- 
ner Vielzahl von Audiocode-Wandlerschal- 
tungseinheiten (23) zum Ausf uhren von gegen- 25 
seitigen Umwandlungen zwischen einem Si- 
gnal jeder Teilnehmerleitung (28) und einem di- 
gitalen Signal versehen ist, ein Zentralterminal 
( 1 1 ) mit einer Vielzahl von Audiocode-Wandier- 
schaltungseinheiten (16) zum Ausf uhren von 30 
gegenseitigen Umwandlungen zwischen ei- 
nem Signal einer Teilnehmerleitung von einem 
Venmitllungssystem, die der besaglen Teilneh- 
merfeitung (28) derTeilnehmerseite entspricht, 
und einem digitalen Signal versehen ist und ei- 3S 
ne gegenseitige Ubertragung ubermultiplexier- 
te Ubertragungsleitungen ausgefuhrt wird, 

dadurch, daQ das entfernte Terminal (12) mit einem 
Teilnehmerleitungs-Tester (26) zum Testen der Teil- ^^o 
nehmerleitungen versehen wird und das Zentralter- 
minal (11) mit einer Me3einrichtung (32) zum Te- 
sten der Audiocode-Wandlerschattungseinheiten 
versehen wird, ein Test der Teilnehmerleitungen 
(28) in einem Zustand, in dem die Teilnehmerleitun- 45 
gen der Teilnehmerseite getrennt sind, und ein Test 
der Audiocode-Wandlerschaltungseinheiten (16) 
der Seite des Zentratterminals (11), die von den 
Teilnehmerleitungen (28) der Teilnehmerseite ge- 
trennt sind und die in einem zuruckgefalteten Zu- 50 
stand sind. gleichzeitig auf Grundlage einer Steue- 
rung von einem Steuerterminal (33). das auf der 
Seite des Zentralterminals (11) vorgesehen ist, aus- 
gefuhrt werden konnen. 

55 

Teilnehmersystem-Testvertahren nach Anspruch 2, 
dadurch gekennzeichnet, daO der Test der Audio- 
code-Wandlerschaltungseinheit (16) mit digitalen 



Signalen von der MeQeinrichtung (32) ausgefuhrt 
wird, indem in der Audtocode-Wandlerschaltungs- 
einheit (16) von einem Decoderabschnitt (18) zum 
Umwandein eines digitalen Signals in ein analoges 
Signal ein Zuruckfalten zu einem Goderabschnitt 
(17) zum Umwandein eines analogen Signals in ein 
digitales Signal eine Zuruckfattung ausgefuhrt wird. 

4. Teilnehmersystem-Testverfahren, bei dem: 

in einem Teilnehmerleitungs-Ubertragungssy- 
stem, bei dem ein entferntes Terminal (12), das 
eine Vielzahl von Teilnehmern bedient, mit ei- 
ner Vielzahl von Audiocode-Wandlerschal- 
tungseinheiten (23) zum Ausfuhren von gegen- 
seitigen Umwandlungen zwischen einem Si- 
gnal jeder Teilnehmerleitung (28) und einem di- 
gitalen Signal versehen ist, ein Zentralterminal 
(1 1 ) mit einer Vielzahl von Audiocode-Wandler- 
schaltungseinheiten (23) zum Ausfuhren von 
gegenseitigen Umwandlungen zwischen ei- 
nem Signal einer Teilnehmerleitung von einem 
Vermittlungssystem, das jeder besagten Teil- 
nehmerleitung (28) der Teilnehmerseite ent- 
spricht, und einem digitalen Signal versehen 
ist, und eine gegenseitige Ubertragung uber 
multipiexierte Ubertragungsleitungen ausge- 
fuhrt wird. 

dadurch, daB das entfernte Terminal (12) mit einem 
Teilnehmerleitungs-Tester (26) zum Testen der Teil- 
nehmerleitungen versehen wird und das Zentralter- 
minal (11) mit einer MeBeinrichtung (32) zum Te- 
sten der Audiocode-Wandlerschaftungseinheiten 
versehen wird, ein Test der Teilnehmerleitungen 
(28) in einem Zustand, bei dem die Teilnehmerlei- 
tungen der Teilnehmerleitungsseite getrennt sind. 
und ein Test der Audiocode-Wandlerschaltungsein- 
heiten (23) der Seite des entfernten Terminals (12). 
die von den Teilnehmerleitungen (28) der Teilneh- 
merseite getrennt sind und die in einem zuruckge- 
falteten Zustand sind. gleichzeitig auf Grundlage ei- 
ner Steuerung von einem Steuerterminal (33), das 
auf der Seite des Zentralterminals (11 ) vorgesehen 
ist, ausgefuhrt werden konnen. 

5. Teilnehmersystem-Testverfahren nach Anspruch 4. 
dadurch gekennzeichnet, daB der Test der Audio- 
code-Wandlerschaltungseinheit (23) mit digitalen 
Signalen von der f^eBeinrichtung (32) ausgefuhrt 
wird. indem in der Audiocode-Wandierschaltungs- 
einheit (23) von einem Decoderabschnitt (24) zum 
Umwandein eines digitalen Signals in ein analoges 
Signal eine Zuruckfaltung zu einem Goderabschnitt 
(25) zum Umwandein eines analogen Signals in ein 
digitales Signal ausgefuhrt wird. 

6. Teilnehmersystem-Testverfahren, bei dem: 
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in einem Teilnehmerleitungs-Ubertragungssy- 
stem, bei dem ein entferntes Terminal (12), das 
eine Vielzahl von Teilnehmern bedient, mit et- 
ner Vielzahl von Audiocode-Wandlerschal- 
lungseinheiten (23) zum Ausluhren von gepen- s 
seitigen Umwandlungen zwischen einem Si- 
gnal jeder Teilnehmerleitung (28) und einem di- 
gitalen Signal versehen ist, ein Zentralterminal 
( 1 1 ) mit einer Vielzahl von Audiocode-Wandier- 
schaltungseinheiten (16) zum Ausfuhren von io 
gegenseitlgen Umwandlungen zwischen ei- 
nem Signal einer Teilnehmerleitung von einem 
Vermttttungssystem, das jeder besagten Teil- 
nehmerleitung (28) der Teilnehmerseite ent- 
spricht, und einem digitalen Signal versehen ist 
und eine gegenseitige Ubertragung ubermulti- 
plexierte Ubertragungsleitungen ausgefuhrt 
wird, 

dadurch, da3 das entfernte Terminal (1 2) mit einem 20 
Teilnehmerleilungs-Tester (26) zum Testen der Teil- 
nehmerleitungen versehen wird und das Zentralter- 
minal (11) mit einer MeOeinrichtung (32) zum Te- 
sten der Audiocode-Wandlerschaltungseinheiten 
versehen wird, ein Test der Teilnehmerleitungen 2S 
(28) in einem Zustand, in dem die Teilnehmerleitun- 
gen der Teilnehmerseite gelrennt sind, und ein Test 
der Audiocode-Wandlerschaltungseinheiten (16) 
der Seite des Zentralterminals. die von den Teilneh- 
merleitungen auf der Seite des Vermittlungssystem 30 
getrennt sind, gleichzeitig auf Grundiage einer 
Steuerung von einem Steuerterminal (33). das auf 
der Seite des Zentralterminals (11) vorgesehen ist, 
ausgefuhrt werden konnen. 

as 

7. Teilnehmersystem-Testverfahren nach Anspruch 6= 
dadurch gekennzeichnet, da3 der Test der Audio- 
code-Wandlerschaltungseinheit (16) durchgefuhrt 
wird. indem das analoge Signal von der MefJein- 
richtung (32) in einem Coderabschnitt (17) in ein di- 40 
gitales Signal umgewandelt wird und dieses an die 
MeOeinrichtung (32) zuruckgegeben wird. und in 
dem das digitate Signal von der MeOeinrichtung 
(32) in einem Decoderabschnitt (18) in ein analoges 
Signal umgewandelt wird und das analoge Signal 4S 
an die MeBeinrichtung (32) zuruckgegeben wird. 

8. Teilnehmersystem-Testverfahren nach Anspruch 6, 
dadurch gekennzeichnet, da3 der Test der Audio- 
code-Wandlerschaltungseinheit (16) durch ein ana- so 
loges Signal von der MeReinrichtung (32) in dem 
Coderabschnitt (17) durch Umwandein des analo- 
gen Signals von der MeBeinrichtung (32) in ein di- 
gitales Signal und durch Zuruckgeben von diesem 

an die MeBeinrichtung (32) und in dem Decoderab- ss 
schnitt (18) durch Umwandein des digitalen Si- 
gnals, das in der MeBeinrichtung (32) zuruckgefal- 
tet wird. in ein analoges Signal und durch Zuruck- 



geben von diesem an die MeBeinrichtung (32) aus- 
gefuhrt wird. 

9. Teilnehmersystem-Testverfahren nach Anspruch 6. 
dadurch gekennzeichnet, daB der Test der Audio- 
code-Wandlerschaltungseinheit (16) durch ein digi- 
tales Signal von der MeBeinrichtung (32) in dem 
Decoderabschnitt (18) durch Umwandein des digi- 
talen Signals von der MeBeinrichtung (32) in ein 
analoges Signal und durch Zuruckgeben von die- 
sem an die MeBeinrichtung (32) und in dem Coder- 
abschnitt (17) durch Umwandein des anabgen Si- 
gnals, das in der MeBeinrichtung (32) zuruckgefal- 
tet wird, in ein digitales Signal und durch Zuruckge- 
ben von diesem an die MeBeinrichtung (32) ausge- 
fuhrt wird. 

10. Teilnehmersystem-Testverfahren, bei dem: 

In einem Teilnehmerleitungs-Ubertragungssy- 
stem, bei dem ein entferntes Terminal (12), das 
eine Vielzahl von Teilnehmern bedient, mit ei- 
ner Vielzah! von Audiocode-Wandlerschal- 
tungseinheiten (23) zum Ausfuhren von gegen- 
seitlgen Umwandlungen zwischen einem Si- 
gnal jeder Teilnehmerleitung (28) mit einem di- 
gitalen Signal versehen ist, ein Zentralterminal 
(1 1 ) mit einer Vielzahl von Audiocode-Wandler- 
schaltungseinheiten (16) zum Ausfuhren von 
gegenseitigen Umwandlungen zwischen ei- 
nem Signal einer Teilnehmerleitung von einem 
Vermittlungssystem, das jeder besagten Teil- 
nehmerleitung (28) der Teilnehmerseite ent- 
spricht, und einem digitalen Signal versehen 
ist, und eine gegenseitige Ubertragung uber 
multiplexierte Ubertragungsleitungen ausge- 
fuhrt wird, 

dadurch, daB das entfernte Terminal (12) mit einem 
Teilnehmerleitungs-Tester (26) zum Testen der Teil- 
nehmerleitungen versehen wird und das Zentralter- 
minal (1 1 ) mit einer ersten MeBeinrichtung (32) zum 
Testen der Audiocode-Wandlerschaltungseinhei- 
ten versehen wird und das entfernte Terminal (12) 
mit einer zweiten MeBeinrichtung (38) zum Testen 
der Audiocode-Wandlerschaltungseinheiten verse- 
hen wird. ein Test der Teilnehmerleitungen (28) in 
einem Zustand, in dem die Teilnehmerleitungen der 
Teilnehmerseite getrennt sind. und ein Test der Au- 
diocode-Wandlerschaltungseinheiten (23) der Sei- 
te des entfernten Terminals (12), die von den Teil- 
nehmerleitungen (28) der Teilnehmerseite getrennt 
sind, gleichzeitig auf Grundiage einer Steuerung 
von einem Steuerterminal (33), das auf der Seite 
des Zentralterminals (11) vorgesehen ist, ausge- 
fuhrt werden kann. 

11. Teilnehmersystem-Testverfahren nach Anspruch 
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10, dadurch gekennzeichnet, daO der Test der Au- 
diocode-Wandlerschaltungseinheit (23) in dem De- 
coderabschnftt (24) durch Umwandein des digitalen 
Signals von der arsten Me3einrichtung (32) in ein 
analoqes Signal und durch Zufuhren des analogen s 
Signals an die zweite MeGeinrichtung (36) und in 
dem Coderabschnitt (26) durch Umwandein des 
analogen Signals von der zweiten MeDeinrichtung 
(38) in ein digitales Signal und durch Zufuhren des 
digitalen Signals an die erste Me3einrichtung (32) 
ausgefOhrt wird. 

12. Teilnehmersystem-Testverfahren, dadurch ge- 
kennzetchnet, dafJ im Anspruch 10 ferner der Test 
der Teilnehmerleitungen durch den Teilnehmerlei- is 
tungs-Tester (26) und der Test der Audiocode- 
Wandlerschaltungseinheiten (16) durch die 
MeGeinrichtung (32) und der Test der Audiocode- 
Wandierschaitungselnheit (23) durch die Me3ein- 
richtung (38) gleichzeitig aut Grundlage des Pro- 20 
gramms in einem Steuerterminal (33) ausgefOhrt 
werden. 



Revendication© 25 3, 

1. M^thode de test de systeme d'abonn^s dans 
laquelle : 

dans un systeme de transmission de lignes 30 
d'abonnes pour connecter des circuits d'abon- 
n6s (3) d'un terminal 6loign6 (1) desservant 
une plurality d'abonnes et des circuits d'abon- 
nes (4) d'un terminal de central (2) connects k 
un systeme de commutation au moyen de li- 35 
gnes de transmission multiplexees (5). 4. 
des tests d'une ligne d'abonn6 (6) par un tes- 
teur de lignes d'abonnes (7) pr6vu dans ledit 
terminal 6loign6 (1) et des tests des circuits 
d'abonnes (3, 4) par un dispositif de mesure (8) ^fo 
pr6vu dans ledit terminal 6loign6 (1) ou dans 
ledit terminal de central (2) peuvent etre exe- 
cutes simultanement au moyen d'operatlons 
ex^cutees dans un terminal de commande (9) 
prevu dans ledit terminal de central (2). 

2. Methode de test de systeme d'abonnes dans 
laquelle : 

dans un systeme de transmission de lignes so 
d'abonnes ou un terminal 6loigne (12) desser- 
vant une plurality d'abonnes comporte une plu- 
rality d'unites de circuit convertisseur de code 
audio (23) pour ex6cuter des conversions mu- 
tuelles entre un signal de chaque ligne d'abon- 5S 
n6 (28) et un signal numdrique, un terminal de 
central (11) comporte une pluralite d'unites de 
circuit convertisseur de code audio (16) pour 



ex^cuter des conversions mutuelles entre un 
signal d'une ligne d'abonn6 provenant d'un sys- 
tems de commutatksn, qui correspond ^ ladite 
chaque ligne d'abonn^ (28) du c6X6 des abon- 
nds, et un signal numdrique, et une transmis- 
sion mutuelle est faile par rintenmediaire de li- 
gnes de transmission multiplexdes, 
en prevoyant dans ledit terminal dioigne (12) 
un testeur de lignes d'abonnes (26) pour tester 
les lignes d'abonnds et en pr6voyant dans ledit 
terminal de central (1 1 ) un dispositit de mesure 
(32) pour tester les unites de circuit convertis- 
seur de code audio, un test desdites lignes 
d'abonnes (28) dans un 6taX ou les lignes 
d'abonnes du cote des abonn^s sont sdpardes 
et un test des unites de circuit convertisseur de 
code audio (16) dudit cdte du terminal de cen- 
tral (11), qui sont sdparees des lignes d'abon- 
nes (28) du c6te des abonnes et qui sont dans 
un etat de renvoL peuvent etre laits simultane- 
ment sur la base d'une commande par un ter- 
minal de commande (33) prevu du cote du ter- 
minal de central (11). 

Methode de test de systeme d'abonnes salon la re- 
vendication 2; caracterisee en ce que ledit test de 
ladite unite de circuit convertisseur de code audio 
(16) est tait avec des signaux num6riques prove- 
nant dudit dispositif de mesure (32) par un renvoi, 
dans ladite unite de circuit convertisseur de code 
audio (16). d'une partie decodeur (18) pour conver- 
tir un signal numerique en un signal analogique k 
une partie codeur (17) pourconvertir un signal ana- 
logique en un signal numerique. 

Methode de test de systeme d'abonnes dans 
laquelle : 

dans un systeme de transmission de lignes 
d'abonnes ou un terminal eioigne (12) desser- 
vant une pluralite d'abonnes comporte une plu- 
ralite d'unites de circuit convertisseur de code 
audio (23) pour executer des conversions mu- 
tuelles entre un signal de chaque ligne d'atx)n- 
ne (28) et un signal numerique. un terminal de 
central (11) comporte une pluralite d'unites de 
circuit convertisseur de code audio (23) pour 
executer des conversions mutuelles entre un 
signal d'une ligne d'abonne provenant d'un sys- 
teme de commutation, qui correspond a ladite 
chaque ligne d'abonne (28) du cote des abon- 
nes, et un signal numerique, et une transmis- 
sion mutuelle est taite par 1' intermedia ire de li- 
gnes de transmission multiplexees, 
en prevoyant dans ledit terminal eioigne (12) 
un testeur de lignes d'abonnes (26) pour tester 
les lignes d'abonnes et en prevoyant dans ledit 
terminal de central (11) un dispositif de mesure 
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(32) pour tester les unites de circuit convertis- 
seur de ccKie audio, un test desdites lignes 
d'abonn^s (26) dans un 6tat ou les iignes 
d'abonn^s du cdtd des abonnes sont s6pardes 
et un test des unites de circuit convertisseur de s 
code audio (23) dudit cdt6 du terminal eloign^ 
(12), qui sont s6par6es des lignes d'abonn^s 
(28) du cotd des abonnds et qui sont dans un 
6tat de renvoi, peuvent §tre faits sinnultandment 
8ur la base d'une comnnande par un terminal 
de commande (33) pr6vu du c6t6 du terminal 
de central (11). 

5. M6thode de test de systeme d'abonn^s selon la re- 
vendication 4, caracterisee en ce que ledit test de ^5 
ladite unitd de circuit convertisseur de code audio 
(23) est fait avec des signaux numeriques prove- 
nant dudit dispositif de mesure (32) par un renvoi, 
dans ladite unit6 de circuit convertisseur de code 
audio (23), d'une partie d6codeur (24) pour conver- 

tir un signal num6rique en un signal analogique ^ 
une partie codeur (25) pour convertir un signal ana- 
logique en un signal num^rique. 

6. M6thode de test de systeme d'abonnds dans ^5 
laquelte : 

dans un systeme de transmission de lignes 
d'abonnes oCi un terminal 6loigne (12) desser- 
vant une plurality d'abonnes comporte une plu- 50 
ralitd d'unrt^s de circuit convertisseur de code 
audio (23) pour executer des conversions mu- 
tuelles entre un signal de chaque ligne d'abon- 
n6 (28) et un signal numdrique, un terminal de 
central (11 ) comporte une piuralite d'unites de 35 
circuit convertisseur de code audio (16) pour 
executer des conversions mutuelles entre un 
signal d'une ligne d'abonn6 provenant d'un sys- 
teme de commutation, qui correspond h ladite 
chaque ligne d'abonn6 (28) du c6t6 des abon- 40 
n6s, et un signal num6rique, et une transmis- 
sion mutuelle est faite par I'intermediaire de li- 
gnes de transmission multiplexees, 
en prevoyant dans ledit terminal 6loign6 (12) 
un testeur de lignes d'abonnes (26) pour tester ^5 
les lignes d'abonnes et en pr6voyant dans ledit 
terminal de central (11 ) un dispositif de mesure 
(32) pour tester les unites de circuit convertis- 
seur de code audio, un test desdites lignes 
d'abonnes (28) dans un 6tat ou les lignes so 
d'abonnes du cote des abonnes sont s6par6es 
et un test des unites de circuit convertisseur de 
code audio (16) dudit cote du terminal de cen- 
tral, qui sont separees des lignes d'abonnes du 
cote du systeme de commutation peuvent etre 
faits simultanement sur la base d'une comman- 
de par un terminal de commande (33) pr^vu du 
c6t6 du terminal de central. 
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7. M6thode de test de systdme d'abonnes selon la re- 
vendication 6, caract6ris6 en ce que ledit test de 
ladite unrt^ de circuit convertisseur de code audio 
(16) est fait en convertissant le signal analogique 
provenant dudit dispositif de mesure (32) en un si- 
gnal numerique dans une partie codeur (17) et en 
le renvoyant audit dispositif de mesure (32) et en 
convertissant le signal numerique provenant dudit 
dispositif de mesure (32) en un signal analogique 
dans une partie ddcodeur (18) et en renvoyant ledit 
signal analogique audit dispositif de mesure (32). 

8. M^thode de test de systeme d'abonnds selon la re- 
vendication 6^ caracterisee en ce que ledit test de 
ladite unit6 de circuit convertisseur de code audio 

(16) est fait par un signal analogique provenant du- 
dit dispositif de mesure (32), dans la partie codeur 

(17) en convertissant le signal analogique prove- 
nant dudit dispositif de mesure (32) en un signal nu- 
mdrique et en le renvoyant audit dispositif de me- 
sure (32), et dans la partie ddcodeur (18) en con- 
vertissant le signal num6rique renvoy6 dans ledit 
dispositif de mesure (32) en un signal analogique 
et en le renvoyant audit dispositif de mesure (32). 

9. M6thode de test de systeme d'abonnes selon la re- 
vendication 6. caract6ris6 en ce que ledit test de 
ladite unite de circuit convertisseur de code audio 
(16) est fait par une signal numerique provenant du- 
dit dispositif de mesure (32), dans la partie d6co- 
deur (18) en convertissant le signal numerique pro- 
venant dudit dispositif de mesure (32) en un signal 
analogique et en le renvoyant audit dispositif de me- 
sure (32), et dans la partie codeur (17) en conver- 
tissant le signal analogique renvoy^ dans ledit dis- 
positif de mesure (32) en un signal numerique et en 
le renvoyant dans ledit dispositif de mesure (32). 

10. Methode de test de systdme d'abonnes dans 
taquelle : 

dans un systeme de transmission de lignes 
d'abonnes ou un terminal 6loign6 (12) desser- 
vant une piuralite de lignes d'abonnes compor- 
te une plurality d'unites de circuit convertisseur 
de code audio (23) pour executer des conver- 
sions mutuelles entre un signal de chaque ligne 
d'abonnd (28) et un signal numerique, un ter- 
minal de central (11) comporte une plurality 
d'unites de circuit convertisseur de code audio 
(16) pour ex6cuterdes conversions mutuelles 
entre un signal d'une ligne d*abonn6 provenant 
d'un systeme de commutation, qui correspond 
S ladite chaque ligne d'abonne (28) du c6t6 des 
abonn^S: et un signal numerique, et une trans- 
mission mutuelle est faite par I'intermediaire de 
lignes de transmission multiplexees, 
en prevoyant dans ledit terminal eloign^ (12) 
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un testeur de lignes d'abonn^s (26) pour tester 
tes lignes d'abonn^s et en pr^voyant dans !edit 
terminal de central (11) un premier dispositil de 
mesure (32) pour tester les unites de circuit 
convertisseur de code audio et en pr^voyant s 
dans ledit terminal 6loign§ (12) un second dis- 
posltif de mesure (38) pour tester les unites de 
circuit convertisseur de code audio, un test des- 
dites lignes d'abonnds (28) dans un 6tat ou les 
Itgnes d'abonnds du cdtd des abonnes sont g6- io 
parses et un test des unites de circuit conver- 
tisseur de code audio (23) dudit c6\6 du termi- 
nal dioign^ (12), qui sont s^par^es des lignes 
d'abonnds (28) du c6t6 des abonn6s. peuvent 
etre faits simultandment sur la base d'une com- '5 
mande par un terminal de commande (33) pr6- 
vu du c6t6 du terminal de central (11). 

1 1 . M6thode de test de syst6me d'abonn6s selon la re- 
vendication 1 0, caracteris6e en ce que ledit test de 
ladite unit6 de circuit convertisseur de code audio 
(23) est fait, dans la partie d^codeur (24) en con- 
vertissant le signal num^rique provenant dudit pre- 
mier dispositif de mesure (32) en un signal analo- 
gique et en fournissant ledit signal analogique audit 
second dispositif de mesure (38), et dans la partie 
codeur (25) en convertissant le signal analogique 
provenant dudit second dispositif de mesure (38) 
en un signal num^rtque et en fournissant ledit signal 
num6rique audit premier dispositif de mesure (32). 50 

12. Methode de test de syst^me d*abonn6s caracleri- 
see en ce que, selon la revendication 10, en outre 
ledit test des lignes d'abonnes par ledit testeur de 
lignes d'abonnes (26) et ledit test des unites de cir- 35 
cuit convertisseur de code audio (16) par ledit dis- 
positif de mesure (32) et le test des unites de circuit 
convertisseur de code audio (23) par ledit dispositif 

de mesure (38) sont faits simultan6ment sur la base 
du programme dans un terminal de commande 40 
(33). 
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